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(54) SOYBEAN PROTEIN HYDROLYZATE, ITS PRODUCTION AND PRODUCT USING 
THE SAME 

{57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polypeptide excellent In foamabillty and 
emulslflability and usable in cosmetics, toiletries, pharmaceutical products, Industrial products, 
etc., by separately hydrolizing 7S component and 1 1S component in soybean protein and 
including the respective resultant hydrolyzates. 

SOLUTION: This polypeptide Is obtained by separately hydrolyzing 7S component (p- 
conglycinin) and IIS component (glycinin) in soybean protein, and then including both of the 
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« 

thus obtained hydrolyzates; wherein this polypeptide is derived from the 7S component and 
1 1S component, and preferably has the following characteistics: (A) the polypeptide 
constituent consists mainly of a polypeptide with a molecular weight of 5,000 to 35,000 
determined by SDS polyacrylamide gel (containing mercaptoethanol) electrophoresis, (B) the 
main peak molecular weight of the polypeptide determined by gel filtration method is about 
8,000, the area with a molecular weight of 5,000 to 30,000 accounts for S70% of the whole 
peak area, and the area with a molecular weight of <5,000 accounts for ^20% of the whole 
peak area, and (C) 0.22M TCA soluble rate is 30 to 90 wt.%. 
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^tfSDs .-KUT:?' g/urs i^y^i^nsm.mmizxim 

0 0 0-35, OOOCOliffltC^b'&JKU 

*^'f^8, aOOT\ :^^ftl^H5, 0 0 0-30, 00 

0 f - X u r ra^o 7 0 %vjL±Th o . :55-i^fi 

5. 0OO*j1l*«^e-^'XU7S®<302O%OTT'«> 

3)0. 2 2MTCA ^^§$T'3 0-9 0%T^)I>. 

[11^313 3 3is:S:4»icSa$ti^?Ub:'3*^pH4T'0 . 

15ia±, pH5. 5T0. 4J.:U:, PH7T'0, SJjJLbT 
11^31 1 2 J f - H . 

=^y) mi 1 s^^ (i/gi^-y) ^^iMic^^M 
[it^3S6 3 :;*;Sga4^0 7S)^ci^ (/3-3y/U>- 
[||^^7 3 M^mn^^mtK iza.m}^^<7> 1 1 s 

[mm ] 3S«<wjp^ic^ji?*^ ^Bif^4 

crm^mzO. 2 2MTCA^J§$T'10'-5 0%i:^S 
TlT^^itl>il^3S 7 tfOHBta. 

iti:tpH3. OtJlT, 4 5'CmT-CtTi?tl^ii^7'- 

[if ^31 1 0 ] ^^m(7)m^coMyk^mi)K 4 5-0^ 
^;?-^?ajg^?t:{ipH3. 0 J: Oi^t^pHTHJfe^ni.^^ 

im^mii] ^^Mm^<^M^mK pn3 . 0 
OT, ^5 ox:i^j±vmm'^tLhmtmi o<mm 
m. 

mm 1 2 3 a^WDD^K^M*^. :^Hg^^co 7 s 

[mm 1 3 3 aitf?wjD7K^»*^ Ki5^2B^isiia 

rtco@^S(::0. 2 2MTCA ^^g^t'l O-SOJ^fc^Sr 



[ff^Jl 1 4 3 3S!^^&^D7k:«-f^;&\ fSc^;^SSa^ 
^i:tpH3. 0-8. 0. 5 0'C\:j±Tnhfim^ 

mi 2-1 scom^m. 

[mm 1 5 3 M^m<^m^m\immf}K 4 s-ctA 

Ti^iaJK. PH3, 0mT*Cllifi$*l-Sif^l4i7)iBt 

[mm 16 3 t; H ^ /*:li*^ra^<^J07K 
^ISJtoWraWwOV^r. pH2-4S;t*ipH5-9coeffl 

at. ^i:'6:T^?§!fijS:i^'f-6ii^]S5-i 5<7)sm 
^. 

cif^^i 73 ^ym^mt:^m^^xf}^ 

pH2-4^/dipH5-90liat'&l:-g>^»$r^ 

^•tmmibo^m^A. 

[fi^JSl 83 li^3Sl-4i£mi7);KU^rf*H^f 

[11^31193 nmi'-'Atm(r)ir^')^r^Y-k^ 

[11^2 03 nmi'-Am.<r)irs^)^ri'Y^is 
^h:^\^yymmmu 

[nm2 1 3 if^^i-4ieao.i?u'^r^KS:# 

(iS^3l2 2 3 if^3ll-4iBKcO;KU'^r^KS:'a- 

[11^312 33 if^3ll-4ieii(7);K'J^r'^HS:-^ 

[11^312 4 3 if^3ii'-4ieKcO;KU'^r^KSr'& 

[M^3i2 5 3 ii^:^l-4iei20;Ki;'^r^K5&'^ 

[19^:^ 2 6 3 if^Jl 1 -4 le^iOiK U >^r^ H Sr-^ 

tif^3S2 7 3 ii^«l-4ieaiO?K»J'^7"-^H^'&- 

Cif^3i2 8 3 mmi'-'4tm<r>iti')'^ri' 

[|f^3S 2 9 3 mm 1 -4 iB^<7).-K 'J b' 

111^313 0 3 mmi--A%m<ors^)^-ri^Y^^ 
[ 11^31 3 1 3 mm 1 -4 lea^oi^ u ^^rf - h 
[11*313 2 3 if*3i 1 '-4iaM(^;KU'^r^ ks:-^ 
Cif^^B 33 il*3Si-4ie®(7)4fj^r^h'^^ 
[^nmimmm 

[00013 
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[0002] 

^<omTm^mth:fjm mmm 5 e - 2 e i ? i 

9 7 7 8 8#^#) tti^V 

.y h mmi-hifm ( i^^BBe 3-36 

[00 0 3] ±{C|B?S^J^@&^t t/ii>OT^:^ 

1 0 9 5 5 l^^m. 5|^W5 3- 5 8 98 2^<^^^g. 
^M58-36347-^^A^$g. ^^^60-1765 
4 9#^^fS, mm 0-18437 2-^^. J^fllBg 
6 1-2 16 64 6^^16. !|t^¥4 - 3 1 1 3 5 4-^ 

[0004] gr^tsycsse^i^^o^fff^abtcs r 

TV^-S. (US-2,502,482 , US-3.814,816 ) , US 

-4,409.248 i-mmuz? sm^^:mm^m 

370,267 T'li. ^*^Mt;t 1 1 SM^^Tx^^M 

w^MtJti^jc^^sm.^. m\zmLtiiMiiim 
m<^j:mmM.m^ti, m-ox. fut^. m^tt 

[0005] 

[^B^A^mUci: ^ btmm] i^xtcr^mmzmi^. ^ 

niziixmm^^t'<nm^^j:^miz}5i^xnmx'^^fi 
im^xx/mr&mzmtifcTf^ ^n- }<t5X xj^^(DmM 
mm/izu.^^j K mm Ltz:k^um^Rt/iz^^ 
mm-t^ztizh^. 

[0006] 

■hi^<^mBi'^\^^(omizmm-t^i3mmhtix\'^ 



^^^T%itM^\^±-tl, -If. m,:h^mMizl,±w 

izm^^m^^\^t<i}^mt ^tix^^h o L*> L^*^^ . 
mxn. roTT—^izntxu^um^f^iiX'h 

0. :^HMat>l«l^t:'*-S> (S.S.Nielsenn et.aL.J. A 
gric.Food Chem., 36.869(1988)) . ^<7)mz^ ^MiZ^ 

-iVKi:}smmi\z< v^gfi^«$r Lx^^m-^ 

tii. mmTh^fz, ::«Mfi^0«jt^T'$>^7Sfig 

^^1 1 smm. ^mmmzxi^^co^m^^\>^ii 
mxmhzbtm^tix^^h. *^BM^>(i:. ^iz 
1 1 s^^. 7 smco^m<7^^mmixhm 

SrpH 3 . 0 tJlTr^iaK4 5 -COTTUDTK^^STtf o 

rzmiz±-Em}^m'^(^i i s«^<;o^*J38ti?W(cjD 

7K3i^?:^tt-£.<li:. pH3. OJrO^^v^pH izXl^^V 

Mmm^^r>ti^iz±um&m^(07 sm<7)^ 
i)mmizMmm^^Hi^tt:M.^^^tx\.^^. * 

^< . 1 1 S^^. 7 Sfi&5^<7)^^^i7)||^^ij^t/c 
7S^^^ltXl 1 Sfi)c^lr^iMic»^Mt. l.oj^JiJ 

ge'^3co7 smmii s^j^^^mizmmmi. 
iw^x%^, 

[0007] i<Em^^(07 sm^m 1 1 S^^^J5(J 

mzMmm-tii^tu^imi. ±M.m&^<o7s^ 
^tfziii 1 sm(7)\>^rtii)-^:ti'Mm)izMmm 

mb^^m^r. ^^mm^^mzMmmttiim 
x%^. zcommm\zx-^x. 7smm/i ism 
iz^^tmrm^n^^-tt^v^ri^ )^mmz 
ni:iti}<x't^. i)m7f<v^y'^ycomm.m^;< 

(tAT rsDS-PAGEj fcv^a ) {c J: i.^^t\ 
^fi5. 0 0 0-35. oooco^izh^^'J^r 

^h>'±f*:T'$>-g>. 2 ) m^v^yi')^<7)y}]^^mmiz 

J:0±l^-:7^fi*«i<;8. 000T\^Jieffl5, 

000-30. ooo*«^e-^'xyri^<^7o%ia 
±X'h*). ^=f'&5, ooo5teW^e-j?x'jrss 

O2 0%iaT*Cfc'l.. 3)0. 2 2MTCA^Jg$t'3 0 
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[0008] z(o^mi. X. ±m(o:ifv^ri'Yi:m 

C0009) 

mt<nm^\t. ±iesDS-PAGEi:v^3^^*aco^^:^p1itcJ: 

ii.^=^M^10, 0O0.*«72O, 000. $^25, 
000.*«?29. 000.^32, 0 0 O^^^f^^-SfiJt 

dtU'<rf-Kcr)^xU7Hm(;:m--&. ^i"fi5. 00 

0-3 5, oooco3SH{c^^^7j<''j'<r^h'^ox'jrffi 

m*^*^ 5 0 %\:j±Th h . 7 1 1 ^^?rS'J^ 

X. mii^. 1 1 smt:Mmmizi}wyi^^mtrzm^^ 

^<fflt^l»B#(i±iEc7)d^3^i^fi*«JlO. 0 0 0<?D^i5- 
f^iotii^fiS. 0 0 0-35, 000<?5Sm{C*> 

i;rfflmtcifr-&5, 000-35. oooco^ct);^ 

i; '^T-f - KOX TTOU^ 5 0 %?rT@^^V \ 
C 0 0 1 0 ] 2|s:^03iO;Ky '^rf- h'<?)y;U^i^j£{c J: ^ 

SW3000XL(7. 6mmX3 0cm) . 
mm : 1 %SDS m0.2m3.C\ ^^tf25mM 
?S{pH7 ) $:mv\ ^1^0.8 ml/^t-M. ^^tH I 

2 2 0 nmco^^^^ ^mt6-^yr/]^^±mm\iimiz 

0.5 %iUg (0.1 %^JU:^rhX:$^ y-fU^^ts) Tig 

mmmm&'^mmmiibiz. ^=Fmm^n 
[0011] mmmii. m^mco^mt tx-m 

mzm\'^hMO. 22MTCA (hU^nnifK) 
$^lt^tLT3 0-9 0%, »^t<*i40-90% 

[0012] mumm^^t^ ztizx^. ^wn 
(o^fto^ri-m. %im^xv^immzmrLh. 
rnxmi-it^mma. ^umit^m^^^ z t xnm 

, lULvSti iipH 4 . pH 5 . 5 J: t/pH 7 icfgs LTt: 
( iafi%) 3iiilic:^?filiDl^jD;c.. 
^MT?UI:1^$:ill5IL. 0 . 1 %SDS mWiX 10 0 0 
fgiC#«?LTm?SiSJg ( 5 0 0nmc7)©^J^) ^il^t 

t.^m(07ito^ri-m%iUjim4X'0. 15m 

PH5. 5T0. 40WtMtt<\tO, 5i;UiX^m 

L<ao. eob. pH 7t'0. svxti^tKi^i. 



[0013] ifwm:\mm}<^mm\t. y^mx/im 
x(r)mmM.t^<n^^mzxmm'tt. ^.i-cti. 
X mmt^i^'^r^j:\^^x(7^mMSLt^(n^m}.zx 

OMUvi. f^i:?*>. 5at%7l<iS^10 0mUc:A:i: 
tcj: "9 1 0 . 0 0 Orpm i ^I^MIL, iiS!i$n/^?fi 

:t]ti2 5 0ah. ntL<\t3oomLi^mL<\t 

3 5 0liLbr^>S, 

[0014] ::^sge 4^^7)7 S^^Jlt/1 1 SfiJt^^^O 

{cj; >9 7 s 1 1 \m-{z=f^^m^^xi)-hMmm 

mzmmth\z\i'^}Lr^j:9w^i§,^m.mMm\ o \z 
'itmmm<. ttz. Yfx^(ryM^^mmmh\z\i^^ 
m<7im(^^mk.t^$'<xm^imi\ c^o^s 7s 
mmi 1 sm^mmz-mmthii^k. lx. 

^wm^zn^mL. )x\^x\ Mmmmm^t 

iztwrnrnthis^t^mix^^h , 
[0015] fip^^>. i^mmr^')^r^Y\ti<sMm 
^mm.'itx'hhis^^. 1 1 s^^^mz%ts±3. 
wm^m%\z Lx 2 m^mmmu.m'ir o (T^ti^x 
< . m-^mmizx ->t 7 s^^^siK6<){c. 
mmizx-ox 1 1 s^^^, m^mcom^z^-m 
Kmizx^x 1 1 s^ij-^siRfHjt^. m-^mmizx 
-ox 7 sm^i:^ti^tmyi^^mtxni<7)i)<x < . 

X'^h, 

[00163 mifimiimmzm\^h:^=i3Mmi. 

^V'ym<omixm^tirzim5mm:mtfzi,±. c 
m^m^-^xmm.m:^^^xnMm'^^\^uthiSim 

l.zX^^^^iiX^^^t^Mi. Se^cODSC (Di 
fferential ScanningCalorimetry ) jf^'thUbiZj: 
^m^lt^Citt^X'^^ (Nagano et al. . J. Agric.Food 
Chem., 40. 941-944 (1992)). Z<r>ji^^1jmiZXtHi. M 

hhis^^. iis^-^iz^^th^MtK^m^^ 
(^^viimz^m:ka.mQi:^izm\'^tm^i/imn 
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KHm 8 0m±) ^rpHe-Q. ^(f^ L<(ipH6. 5 

[0017] 11 s^^^rm-^mmizx mmmm 
mmim^ii. ±i^<7)±3.m^^mntt. 1-3 

il0^(c^ttO. 00 1-1%. ^iL<iiO. 01 
0-4 0'C(iiDl^TpH3. GOT, ntLKiipHl. 8 

1 0^'-2lf#^JC0. 2 2M TCA "T^^^T'l 0-5 0% 

^bii smmnzi s^j^ijmmz^m^mir^< 

[0018] c:^T'fflv^A>n-g)Se»^j^^apH 
3 . 0 i^xrx''m^:^^mm\iyiimMm^mm'^T 

mx'h6, 

[ 0 0 1 9 ] 7 s^^^m-^mizx mmm 
mtiizii^ ±%^<7>:kM.SB^mtt. 0. 5%-- 
2o%m&mmmizntx. mmnmmm^m 
nwmiznixo. ooi-o. 5%.Mti<^i 
0. 0 1-0. 5%<owvmuL. ^miSLm5o^m 

±.ntl<U5 5'-'S5X:iZ^\^X?W3. OctOi^V^ 

pH , 0^u<(ipH3. 5-8. Qx\ Km^m2mm 
m<^mm. *f^L<{i:i o^-3o^^t\ o. 

2 2M TCA ^^^t'l 0-5 0%t ^-E. ^T'RlBf 

tvmmv^i, pH4-5{3fcit-s.:^geco^€ 
mmzi6^^xi:,^mmTh^tiK m^<o^Wimm 

[0020] ::c:Tfflv^iJ>ni>ifajp?jc^s»Sii5 0 

X:t:mi9 0X:^m, t'5*?<t5 5-8 5*CtcfcV^-CS 



[0021 ] m-^mMj^<D^k. my\^^m^firzm^t 
^mm^^^m-t^i^^ii. pw^mmmxit^Mx- 

3-5. *f^L<{ipH3. 5-4. bO^^m^zm^L. 
1 S^^<^3SJR&^n;^^M^lHliR-^-SJ^pH3-6 . 

*f^t<tipH3. 5-5. 3<n%mzwm^.mmi 

[0022] %-^^m:i(nm^<m'jt\t. ^-m 
mm^zm-h . ^%^(mwm<^x -3 xzmm'jt 

mzx^-^mm^^'fio . mt\ti i s^^^m-i^ 

mm:iUz\kX:hh i: > 4 S-C J: Oi$v^Rj4$?ajg^y::ii 
pH3 J: 0]^V^pHT'7 s^mz%Lfm%-k%zjjt^m> 

t^, fcOio{tpH3OT. ?SJ^50'a:Uit'm-^ISM 

t-a^^fc. 1 1 s^^{ci^^/M^^m-^^RJ^^t 

-So C<7)J^^JwpH3. OOT. ^»£JK4 5'COTT 

\t. ±iepH3. ojar. KiE?aK4 5'cOTTifoRii5 

f^(n%nf^. i?^U<{il 0^-3 0^mJ^T\ 0. 2 

2M TCA ^mm:i 0-5 o%^j^{c^f^-ri)o 

[ 0 0 2 3 ] ClfOi: d L-cm-^M^lGT'^^^ilJt^ 

mit%zL%mss^'^hfi.tz'^m&^^%\^. y.\t 
~')m\.<\tWy(n^mMz^mk^'^xm.<m^\z 

: 1-1 : 9X'M^LX. :^^m<7)i<MM^iZ 

n^ztt^T^h, z<7)7t^'j^r^mii:M(^pmzwm 
^mhi^^iimzu^t. ^</)tt^\^immLxm 

mtt. ^\^M±^mzX^^^^^<^Wl^uti-h:ib^- 

T^i. tfz. u-^m^izi^ttihmm^com^m 

mizM^m) hxx/im^ imiz^^^^) izmb 
mmi3:L^^^<^X\ ztih<7)^j^m^ti:itizx 

5gtl. Ztl^(7)m&^^m^tXi>7 o%];xt<o 
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m^m^mcTymm^iiznix i^exmtnt. ph^2'- 

4^^li5'-9. $f^U<(ipH5. 5-7. 5izmm 

it. m^my ^ kJimzxtv ^ ^^s^^^vStt 

(ipH5. 5-7. 5izm&l.^ti>T-mmim^tt: 

I. 

[00 24] l^dtu^r^HtiMvStt^b^WL. mm 

mm^(^mi:Mmmzi5\yx . mmmi ^um. 
^y'i'¥t:^^ti^m<7)mtmL mn^. }^mmm\i 

mi mmmmmmt ixmittimmm 
tmixmx'thL. u^v^zr^}^^^A.t^m 

uyy) . yyv-^-xh. T^r^yvtr- 

^u-A. ^mmm^mizn^ixh. ^tku^ 
rf-Hiix, m.uz^^ui,zm\^x. m^-^mtm^j: 
m^^i^H-L. xim\zx^^tti^(n^'&{z'^H-t 
^m%im^'m.imm^izm\^um')^r^Y 
comt. nm\z^tx^^\zmLmz%}!bh^tiin'% 
htK nn%\m^^Tj^^mm. o. 05-5. 0 
MMxcnmAzhhctti^^^w Wjr^')'^r^v\tm\z 
mm}.zii\^xm^<7>r^^)^ri'YX ^-^hmitz 
mj}. m.-nt:^(ryx\ mmim^xxPjm'm 
m'^mm&i. mm. ^b^^-x. YV vi^y 

^wt. M^^mmmmimmiiiznixmm 
m^thcovmrnt tx hmm-t^m. ^mcom 
^^i-hiiim-kMtib^-^^ummziifmizm^^i^tt^ 
T'#i>. mz. m^v-<ri'}<immitmi:>^t^(o 
x\ tjim^mmi^mt tx hmv^^. 
[0025] X. A^m'^m^t 

m^<o±mvyhiz^-:>m:iii^hi<ox\ mfi-k 
mmtrnt i^xmvt . wximrt^v^r^ h?: 

•yr^-tfO. 05-5. OMM.%.mL<iiO. 1- 



3. om.%com^^x^\ 

[0026] 

[HMfi^j] lar. mtmnzx^^m(^mm^m 
mzmmi-h^K :^%mt^zMizX'ox^<^mm 

[0 027] mm\i <T-1) 

^osta m) mmmsk±nyi^-:!^ (nsi 9 

0) {C4 0^<;0?a7Kl Of&fiS:jD;t. ifl*CNaOHJ§?R^ 
Jn;fC'e«50pHSr7. Olc^Uc. iixSrlS^Scmff 

Lximmia^i. m>^mmizxyr^m^<ot:^^t 
-5imm^<Dmmi t izm uz.n ^titzmmuz 
^m^i}\itx^co?\{i:4. smmi. ^ttzm^Mtk, 
mm^b^mmizxmtmizs.m^^- b-^^^ 
fz. :imm:knmB:^-vizh\^xii. mm 
t^ommxTh^. z<^mm^izmmm^n^ 

Wf9 5nm%X'h->fz. X. DSCm^'<r->fzt^ 
L^SSrjD;ttpH2. 0, ^«b^SSaiOSfi%tC^ 

SL, cmmii ^znLx^r^^y (B*A>f5j-3v 

^fc$i) 2 0 0iitgi&iP;t. 31X,X'3 0^m&y^mLfz 
m^<r)\ 1 Sfifc^iiS«?ft<;ictP7K^iS$ti, 1 1 

5}^-ri)7K'J^rf-Hfi^^. i5j:t/^^M^^{tTV^^V^7 
-9-yr;^2 ) . ^-RJ55^0^f5?S{i. NaOH^^M^fflv^t 

pH4. 5\zwmt^tx<mmm^'rtwmzx\i 
smf<7y'^mm^A.tzmm'jft 1 ^m\z%K,fm. 

m^'rtUz^n.Uz. ta^. m-^i&:0KlE?ei^00. 2 
2M TCA ^mmt. 2 5%. pH^Bf^cO±M3i"COO. 
2 2M TCA ^ig$a7 2%, pHta'ii1^±?f]i4J-c02g:fi 

0101^^8 0%. p^^mmmmmwmmLmt 

2A%X*h->fz. Wmm. jD*ti&KS:J!lP;t-CpH 

2.0, mimimM.%\zm&L. :.<7>miii \znL 
x^ri^y 1 0 ougS- Jn;i s 6 ot:t2 o^fsmm\^ 
m^rn-yfz i^r^m) . mw.<7^o. 2 2m tca «r 

^E^<^mm^tM^l. NaOH^?S$:fflV^TpH6. 5{C: 

mmuzm. zti^mm^m^x^'j^r^v (t- 

1 ) mmuz, n^fifz^^j^r^}'(7)mmi. m 

6^84%. li^c^l 1%. 7K^5%t'fcO. 0. 22M 
TCA ^mmit5 2%Th'^fZ, 
[0028] ilijtM2 (T-2) 

1 x'cot^-~Kmcr>±mm^tfH:i^mcoRmm<^ 
m^Wi^m^\ ^mjmizntx3mM.%<7)^mtCi 

S:»U> MtcNaOHj§?R^Mt^TpH6. 5t::^SL. Cl 
ni&14 0r. 7S?<^)l««^^SJlgaiW$:=ffo3tfiM 
iS^TJ^a t^^^tiJ'?: 5 0 0 0 GiZX 1 OiJ-faS/t^ 
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%X% 0 . 0. 2 2 M TCA -^mmi 7 0 %t'iI»IllliX 
[0029] i^iS^j3 (T-3) 

3. 5.'^m:kM.m}^iomm%\zm^L. zmm 

L tC^i^TLt^ri^y (S^A'^f^i-ay) 2 0 0ingi&jD 

7 0x:r3 0i«-^jii*^fl?u.: (m-acG) . m 



m:Mtx?^2. o\z^L. :i<Dmmi \znLx^ 

ri^y2 0 0ing^5n;c. 3 7T:t'3 0^m7k^Mt/:: 

mvt^tk. :iix^mmmt^^xir^')^T^\' (t- 

fi®85%. 0C^1O%. 7K^5%T*0. 0. 22M 
TCA «r?§$«i5 6%rAo/i, 
[0030] i!iitfl?iJl-3t7).-KU^r^h' (T-1- 



[0031] 



[0032] 









55-^5 3:JJ- 5^ 




SiSMi T-i 


9 4 


1. 0 


>^8. 0 0 0 


»ife«t|2 T-2 


8 9 


9. 6 


i|^8, 0 0 0 


«it«93 T-3 


9 0 


5. 8 


1^8. 0 0 0 



[^2] 





ILrfc^] (5 0 OnmcDqRJfcK) 


pH4. 0 


pH 5. 5 


pH7. 0 


fiiSWl T-l 

Sj£0iJ2 T-2 

n^mz T-3 


0.3 6 
0.5 2 
0.2 5 


0.6 5 
0.9 3 
0. 6 0 


1 . 4 

1 . 8 
1. 2 





[^3] 










UHkmi T-l 


4 6 0 


4 1 5 


fiiiM 2 T-2 


6 0 0 


• 6 6 0 


U^mz T-3 


4 0 0 


8 9 0 
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[0033] mmmmi ( t-u 

I f,zMLZ^ri^y200vig^:1iWl. 60'C-C2MJn 
rti^t - 1 ) ^it:^, 

{0034]mm^\2 (t-2) 



zMM^tn^^t. immmzmLmt:t\iixp[\ 

2. 0. 7fil:%C3MSt. ^C0?§?S1L (>Zl^lX^r 

'yyioottig^mi. 6 0'cx2o^mnmmy\^^m^ 

fflv^-cpHe. siizmi^^. ztit:mmm^x. im 

Wkm2 {^yr)vt~2) ^%fz. 

(0035] ^)Vhmi^zxh^=f'mmmm:mA 

















}dcm&^m 1 1 - 1 


3 1 


G 5 


iH)3. 0 0 0 




4 0 


4 2 


1^5. 0 0 0 



[00363 



[^5 3 mtmrn ( 5 0 Onmc^ia^iaK) 





pn4. 0 


pH 5. 5 


pH7. 0 


ttttfijtM 1 t - L 

\tmk^m 2 1 - 2 


0. 1 0 
0. 1 5 


0.3 6 
0.3 0 


0. t> 1 
0. 7 2 



[00373 









vrjm^m 1 1 - 1 


2 3 0 
2 9 0 


1 3 0 
9 5 



m-A'-efi-hmxoi^z. }mmmmim/2T^m 

[00 38] m^m {'^s^^-xuYu-ji^y'f) 
mm 1 - 3 cfc xf\t^^m i - 2 -cwz^r^ v 

mifZ^m'f-mmmi-h;itxms^n'r>i::. 



i^y^commi>ir^^cr>^ymt:m< m^^M^m. 

ft (tgW#^MLA- 5 0 0) i^ZXm^tfz. 
[0039] 

[^7 3 V3;^>~X:^Hl^'y>'yi/i0iS^ 
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6 081: 


Htm 






2 ^ 




481! 




1815 


* 


I 88iS 



[0040] 









T- 


1 


1 0 




T- 


2 


6 • 




T- 


3 


1 1 


itmm^m i 


t- 


1 




it^mmm 2 


t - 


2 


4 4 



[00423 

[^9 ] n-h-^' y-Affl?Ub!fi!liOE^^ 





3 08E 




48iS 


* 


6 6ai{ 



[00433 i^^^yx^yho-h- (;t^xutt) 3 

Og . m50g ^IL cO^tC^g^UT (pH$:7t::li 

m) . so-ssrtcMU^n-t-^eti oomuc. 

±E3-t-:J' y-Affl?L^l:!Hgl:*«jl Oml-f-^tt, m 

nuzm. ?r-hiJ'u-y-ci2o-c, loMiat 

[00443 

[^103 tmkco^^mcD^mm 
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wtm\ T-i 
^s^'s^ 2 T-2 

W&mz T-3 

Ycmmm 1 t - 1 

Jtefii§{» 2 t-2 





[0045] mmmi^:^-) 

[00463 





4 OSP 


Tkte (Brix 7 5) 


3 585 




ISP 








2 1 SIS 



[0047] ^^^-(ommii. m-\imz7i^9^^i]ni 

nKM- 2 3 0 J ) {ZX 5^J-(SI, ®]§f[lIteTjB?a$^'C>?< 
ffi^S 7 Og S: 1 3 0X:^-C#i5$-^. ^tlSr^WV 

^y^y }'^^'^(,zx{m\mT^-i>zm'r6txm 

0, ^:^-^mmifz. j>i]yyymmm(om. m 

[0048] 

[ai2] ^:^-<r>^amm 











»itMl T-l 

mmm2 t-2 

Sit^ 3 t-3 

it^a^tm 1 t - 1 

Jt»a(iKM2 t-2 


0.038 
0.030 
0.042 
0. 0 b 2 
0.070 


0.545 
0.298 
0.602 
0.689 
0. 8 2 0 





*I|hHiRiCOT- 1 -T- 3<7);^*^ 7 ti^^ 

mmxtfz. 



[0049] HJftM (yy^-^-Xhrn) 

3tc^t. iiira^«3. oKgfcUc, ief^#)m. 5 
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e (C-l) ^?tti:K'J^rf-K (T-K T-2. T 
-3. C-2. C-3. C-4) ^^.^izMtX^WLL 

Sr. iSiEts^yi-^-f- {&i}200Kg/cm2.)\,zmLXi^m 

5. 7-5. 9tLti. ^LX. m&co^t^mm 

m ttim-hmm tx 9 y y srigis t 

x-mi'^xmx.fz\%. mxxmh'mm'^-yfz. 
[ 0 0 5 0 ) tiffl t^^ciiMti. mwtw.mz\,t. ^m. 

\\:^W^^^^^^^- TTK.HOMOMIXER, MARK2. MODEL 
2.5j ^i^fflL. l^M^t;HtiHfta»c7);SE;^^^':^ 

>fif- rHA-4160 J ^wm^fz. ttz. m 

m^xtxmii\mmt6ismvn'yfz. 
[00 51] ^t/cmm. ?Lsa<o5:J'hryuy$ 



^^tsmmttxm\^rz. 
[0052] mffamm-:^mi>i. mmuzmm 
m^zMi. ^zij^hsg -:s-:>mmz^m±.i>zm\i!, 
ts ig<7)yiibm*^(cMixmi. 2oox:m- 

x.^im^m L xvm \.fz , 

[0053] A-^^^-S^^i-eit-ens^Srft 

^^%xs^)l\.. \mMth^i}mhfifz\m(r^^ 
i?^yti:\-Mmw^\.x. ^<\m^fi^w^.^m:\^\> 
(7)^5}^k.uz, tfz. mimcr)i}nmm^mzi,±i^ 

mmn^t uz. 

[0054] 

[^-13] m^m. imm<^TX m-^ im-.n 



1-1-1 1-1-2 2-1 3-1 8-1 4-1 5-1 6-1 7-1 



m<om.^ T-i 

fm<Dm^R 0.5 

m 4.0 
yi^hrj\^:fi >i.5 

mumm 15.0 

mmn 4.0 

±e» 16.0 

5^+>^h»j> 10.0 

200^ 4.6 

3!fc 44.4 



T-1 


T-5> 


T-3 


C-l 


2.0 


^0 


2.0 


2.0 


8.0 


8.0 


8.0 


40 


1.0 


1.0 


1.0 


1.0 


15.0 


15.0 


15.0 


lb.O 


4.0 


40 


4 0 


40 


16.0 


16.0 


16.0 


16.0 


10.0 


10.0 


10.0 


10.0 


46 


46 


46 


4 6 


39.4 


39.4 


39.4 


43.4 



C-2 


c-s 


C-4 




^0 


2.0 


zo 


0 


4 0 


4 0 


40 


40 


1.0 


1.0 


1,0 


2.0 


15.0 


15.0 


15.0 


15.0 


4 0 


4 0 


40 


40 


16.0 


16-0 


16.0 


16.0 


10.0 


10.0 


10.0 


10.0 


4 6 


4C 


4 6 


4 6 


43.4 


43.4 


43.4 


444 



-^fp 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 



^.rr. ^mi-i-imi-i~2i>zmmirzm 

^r^ mmmm 1 xmrn^tifz^v h 
{T-i)xM. mm2 -im3 - 1 i,zmuz 
m^v^ri'\'ummm2m3rmm^tifz^^v 
'^r^K (T-2. T-3) Thh. itm\3-i. 4 
-1, 5-1. e-iitzmmttimmc-i. c-2. 
c-3. c~4f,rm<ovyr)UVht, 

c-l :^tiltk^m&T$>^. 



rpH2.o . ^M>«csMeiosfi% tc»t, zcommi 

V y h;li>znLX^7'i^y (B*>'^M^^y$?) 200iiig 

mmwm<om^.22^!um ^mmit. six vh-^ 
fz. mo^m^n^mTmuzbii^ns mr 
^t<7st^j»tTv^/i. ;i<o^j^m^^aDmmm\'^x 
PH7.0 mmk. miim. mm^mzxmfKmum 

C-3 ;^iS:^SSfi;&-Ktt^KS'1tV\ NaOH^?0t=& 
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r—^ru^ymi^ii^it^) soomg ^mi. 55'c 
C - 4 : ^iJf:*casaX?- h' (clniTk tiS®!iS-Jn;c T pH2. 



MznLX^ri^y {B^f-^^^-nym) 200ing ^ip 
37Cr30^m;K^)}|L. IIS ^^^^Kfi^tcSnTk 

[00553 



\tmmm\tmmmmm 

1-1-1 1-1-2 iJ-l 3 1 3-1 4-1 li-1 6 1 7-i 





m 






m . 






m 








4.8 


4.7 


4.8 


45 


h5 


Z2 


1.9 


2.6 


3.2 




4.7 


4.5 


4.7 


42 


1.0 


2.2 


1.9 


2.0 


3.8 




4.7 


4.7 


47 


47 


3.8 


45 


4?. 


4 4 


45 


m 


4.2 


4.8 


4.7 


4 8 


3.8 


3.6 


as 


3.9 


as 



[00 56] i^.-^ip0T'iiM^] 1-1-1 t-^mm\3 
[00573 nmmt. 7 smm 1 1 s^^H^s-it 

oT7 SjiJt^J^t^l 1 S^^^j3fMt3jP7K^j¥ftT'#/^ 
fihr^')^r^Yi)K mifz^\A\L-h^^-:>fz}f^\,z^ zti 

t xmmm I fzm^i.z^ tx ^ ^tzfumm^m^^j: 

[00 583 JMmmm(7)mmm i - 1 - 3 1 wmi^^ 
MiBcT)^- 1 3(7^mmm. itmummmmxh^tz 
f)K ^mmii^xmmmtijmx^mimm'tifz 
ibmr<7)n<mmLfz. -r^ari:**). ^^<^mmmi - 

u^. j§?K<5oiii^{i 1 0 0 y «y hJi^^mmm^y^^T 
^tiizmmmt Lx(,imi<7)rv3^ymmm 
nmtix\^^i. 



[0059] icoyyv-^-x hmcomm^fm^. m 
m(^mmmtmmi,zmm^y^iz5 5vcoyi<izmxm^ 
mmmm^'t. ^^^zy^hrjif^y. M.m^L 
±a«i. r^xhvy. ^m:ks.m&tfzit^v^ri- 
vm^izmix^^i]^<mm^^fz. iX^^xi-ibm 
m ix^K^rzwmitmtm^mi,zt[\ix^ <mfi 

2 0 0Kg/ciii2)tC3iLT%«{kt3to ^iO^fk. f^mm 
mV^J^^irmwt. PHS:5. 8tLfz. 

[0060] tmmi>t 1 1 ox:-c2 5fp}^mmm 

imn:^yiy-i^ rHAX0604DA0604-2 j "C^f-ofc. Htl 
l^i^i^mETXcommx. m^al^^ZO -B.OKg /cin2 'S' 

(TiM'J^lry Mcm.2Kg/ciD2 iO||^$r#ALT^ 
^Wlj&n^t/if*, ?^SI-rSI«I«<?5i/'XTA-C7 0'C* 
Xl^mUz. 

[0061] 

[^-153 
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«smm 


mmm i - i - s 


mm* 


m 




4.5 




4.2 




A V 

4, f 




4.8 




@ 



* *i^^mm (@ : ffifc^r^^ff. a : m-r-B^ (^^ 

tS) > x;;f^a) 

[00623 c:c7)||]5tMl-l-3ti, 

1 - 1 - 2 tfkb'mmv. m^j:mf,zmm:^ . x 
[00633 mmm (i^mmfumm^ti^i^t^^ 

[0064] IIMl-2-1 
IJi»?L9gP, ^^1 2gp. M3. 4 5^, (-^ 
i^tfi) 8g?. ^K6 7. 2 5gp. ISf-f^U^rf-K (T- 
1) 0. 3a**i^»fi£SJ^m5>y^J'X$-7 0'C(CWL. 
3 0^^:^^*5^1^- (JNHglcJS^tn^lg) TlO.OOOrpm 

0 Okg/cii2 <7)Efjr'C^^itl. 8 5X:T3 O^OiftO 

[00 653 J;ii:iogisr^jt$^i/i^m(cour . ^ 

^rv. -mmzmm't^}%M<7)wrmm^t. m 
mmmzMtmrwi^ (%) izx^^.uz. tfz. 
tmmm(,z-D\.^xi,i^Tyy<7>5Xti^m • r-i^<om$^ 
izx^mmpi^uz. 

mm 1-2-1 t=s^tt-s»E^4'. um^'j'^r^ k 

(T-l)$:0. 2^t:^TTV>Wt^/^V'tV}' 

(MS)^o. i^mtx.m^^y^^^^m^i. 



oi^THMM 1 - 2 - 1 N^tc^OTffflr^ltofv:, 
[006 7 3 ^SfeMl-2-3 

mmm 1-2-1 izmfh^^^ . m\^v h 
(T-i)^o. i^txrTVyU'eyyU'^v}' 
(ivis)i^o. 2BmLx.nm-y^:^i:mmt. 
]:j.rm<^^mizx^}^mmmuc. ^it:^mi.z 
ov^THfifiM 1 - 2 - 1 1 nm^z^mm^'^^t:. 

[00683 itil5^J8-2 

mmm 1-2-1 {cj^tt§E-^4». leisi^Ky ^^r^ k 
(T-i) ^m^^r. t^MizxTTvym^y^v-^ 

L. i;irm<D^mizx^}^Mmmuz. wmuz}^ 
mi>zr>\^xmmm 1-2- it mmiz^mm^n':> 

[0069 3 Jt«^J9-2 

(T-i) ^m^^r. ^umttxxfTvym^yi/ 

rnmm^zx^^M^mmtfz. m^itimt>z-D 
\>^xmm\ 1-2-1 tmmi^z^m^m^^^ti. 
[00703 itiijeaji 0-2 

mmmi- 2 - 1 i^zmh^-^^. m-^y^r^ y 
(T- 1) ^ffl^^-r> nutmt txxrTu ywtj^ 

(MO) ^0. 2gp^fflt, ^m^'/^^^^Mi^L. 

-YmL<n^mzx'^m.^wmLtz. 'm.hfzm.\iz-:> 
\^x%m\ 1-2-1 tf5]^ti#®M^^f 0;^^, 

[007 1 3 ^^Jl 1-2 

%vm 1-2-1 \{zm^hti^^. m-K'j -^rf- K 

•tyK(MO)S:0. 3gPfiEfflt. ?#mi-y^'Xi£ri^ 

mnmmk\z)^m^^wk\.ti, w^uz^^ 

mt^ov^r HJtM 1 - 2 - 1 ^:^tc:S-i^fii^ff o 
[007 2 3 IIM^J2-2 

HMM 1-2-1 tc^tt a ie^4j , m^r^ u '^r^ k 

(T-l) \Zii-^tXm\ir^')^y^Y (T-2) ?:0. 

J:'9?^m^»L/'c. S^L/^?^mi;ioV^Tl|]|feMl- 
2- 1 ^{5)^t3#aiPfffi^^To:^c, 
[007 3 3 IISIM3-2 

Ulte^iJ 1-2-1 twJ^tt^E^4'. ^V(if^')^r^ H 
(T-l) {cA-i.-Cm-KU'^r^K (T-3) 2:0. 

2-\}:.wmz^'mm^^->tz. 

[0 074 3 IHfiiJlJl -2-4 

mm 1-2-1 \zm^h^^^ , ^^Ku '^rf - h 
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[00 7 5] ^SfeMl -2-5 

mmm 1-2-1 izm^R^^. m^^'j^^ri- k 
(T-i)$ro. e^mt.m^'y^xi:mmis 

-:>\'^xmmm 1-2-1 tmmiz^m^mi:^r,rz. 



[0076] ^MMi-2-6 

HMM 1-2-1 izmfm-^^ . m^t^ 'J K 

(T-D^O. SgPi^L. ?^m$-/^X^iiSSIt. 

i^xrnm<^mizx^}^mmmirz. m^uz^^Miz 
ov^T^MM \-2-\b nmz^m-m^'^-yt:. 

[0077] 
[^163 
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J- 
n 


3^ 3* 
# # 

m m 

»o P P 

rt '^ 
^< >P 
:^ 4* 

^ ;^ 


3* 

8 S ^ ^ 
»»» 

tN OS Bl 

ii^ M w as 

f» *N N N 

«i? 


1 

*i3 tli tO tO 

r^p IV ry ry -ry 

^ ^ ^ ^ 

^ ^ ^ ^ ^ 

^^^^^ 

^ 3^ 3^ 3^ 3» 

•flu *] -flu -gu 

0 0 0 0 0 

■I,. V +h 49V +h 




& ^ £k 

JtH 


^ Htft fd( fid 
<tf K- K- If 


ft ^ & 

flt( 4C( ^ fltf 


i« 




f 


(q o> QC{ 
N S 


0| ^ Csj CM, 

r-» « M r- 
a> ^ »- 


Q «^ 
a> g 0 r« in 


o 
r*- 


«^ f~ lA 

^ s s 


ta tn €x> 
«D ad «o ro 


r^. CM a cs| 

O ^ CM r- o 


1^ 


CD CO 
o ^ c5 
w o 


CM m 

iri »^ 
m 


«i oi »n r; 

r« OB 1^ o « 


o 

CO 


in c9 o 
^' o6 o 


ro CD Q csj 

CM O O O 


3 ? 5 S 3 


? 

V 

T 




flo in tf) 

ho <D lA 


(N CO to CO 

m in lA m 


a S S S 




or "WC 


III 

d d d 


1 1 1 1 


d d d d d 


1 


i 


1 1 1 


, CM « 

' o o d 


1 1 1 1 1 


CO 


' o o 


o o o ' 


1 1 1 1 1 


1 


7 7 
51 !I t 
^ 2? 

mmm 
K K i 


OJ CM CM CM 
0) <j> ^ ;U 

ii ii ^ 


«?« T f ? 

<^ A V r r 

iiiii 



[00 78 3 ^Sfe^J 1-2- l'-l-2-3«C^$fLT 



K (MO) (omizxOs ^i<mmm 
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1-2-6 iz^.^timizm^j:miV:t-^<- 7 y t 



mmmi - 3^3-3. immi-3'^2-3 
izm uzmmyi^v^r^ vii^Mtimmi 1-3 
(T-K T-2. T-3) . ^mmmmi-2 ( t- 

U t-2)Tmm^tifz^^V'<^ri'VVhh. :<V 

yfommit. wm^^imx.xmrz%mmi 0 os 

KM- 230j ) t:r(£jKa# (lOOrpm )'C30i&'S 
ISm*. ^aaSfli (30 0rpm > ClfLjlWSOlr 

it^A -yrt, ^U'yyii:aiOM^-g>2a^$rpi^Ly^, 

y:?'>-hco±{c^c7)p^$:ji[:-Ci^0aiL, 105 

xsn%(r>^'km^xfz. 

10080] 



[0 0 7 93 ^MM k^vvf) 
mm\ 1 ~ 3 U'ikiStlSBtM 1 - 2 U 

[^17] ^vvfm.'^m. 



1 0 0?55 
5 0S5 













0. 


128 


H<raf 




1-3 










8» 


8. 


080 








0. 


1 88 






2 -3 










8« 


0. 


1 0 0 


nt 


nh 


MM S» 


0. 


1 40 


B<T9 9-Att 




8-8 












0. 


1 2 0 




Hi 




0, 


1 4 0 






1-3 










8» 


0. 


1 67 


n8± 


3^J:0Slw«bBSA 


tt«M 8^ 


0. 


1 6 2 






8-8 












0. 


1 7 1 


R± 






0. 


148 
















o-A) 8» 


0. 


1 8 8 
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